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SPCaFlCATlON 

Underoround Pipot and TuivmI LMngs 

Thblfmntlon rtlMt to undgrsround pl0e9 
and tiinnal Inlnga. Tunnel tnlngs am oommonly 
5 formed bK abutting ring* or annular sectteng. each 
formed Ivy a nuirtbar of part annutor aegme nta> 

Two main tn» fi' cwwtnictfqn are In curmrt 
laa. In the "eiqianded" type, the aagmantad ringa 
am effbcilvBlr OMpandad tofQ) an accurately 

10 formed Moavstton. so that In the fintthed 
InataKatlon there are tubetentieily no voids 
batmen the tunnel lining end the eoccavi^ 
In the -gmotKr type, an annular voU Is left 
between the asaefribled Bntog and the excivatlon. 

16 andtMBvoidiafUled(i.e.grouted)byli]ecdnQa 
•ultebke flUIno material Into the void thiDugh 
grouting holee provided for thh purpoee h eome 
or all of the eegmenta. The groutfav hole mual be 
made good altar grouting to leave a amootfi 

20 surface at the Interior of the IMng. 

The preaam kivenflon provldea a tunnel IMng 
segment fbmied vulth e blind bote open at the 
outerlace of the segment and stopping *ort of 
the kvwr tee and having a vUbieUantlflcatlon 

2B markon the Imwrfaeoortheeeoment registering 
with the bore. 

Segments of this oonatniotlon can therefore be 
used In oonatwcdon of the SJjpanded type or the 
grouted type, and when used In the latter type« 

30 the rematniiv wall thldmaaa at the Inner and of 
the Wind bore la merely broken away to tem« a 
pouting hole for btleodon of filling material* 

Addldon^. however. In iheoaee olen 
expanded Mng. It eometbnee heppenethat 

M unintended voida em created In the eol 
aurroundlngtheMnodualo overiNoakdurlng 
exeavatloa L«.theuntntsnUonal mmovat of aoD 
beyond the IbriK of the requlrad tunnel bore. In 
thia oaee, eome of the Wbid holea maybe broken 

40 out to permit looaltsed grouting. 

The inventfon thus melcea It poariWe H desired 
to standardise the des^in and prochjctkm of Bnlng 
eegments for use either In expanded Onlngs or In 

45 Tunnel segments as deaortbed above am 
ususVy made of concrete but those sURed In the 
art wfll reoogntoe that the Invention b eppncafale 
to sogmerrts of otiwr structural matarfala. 
One particular form of ooncrata tumping 

50 eegmema Ineccordancewlththebwentionb 
deecitt>ed below, by way of «ta mple, with 



r e ference to the accompanying drawing, which 
ahowa tfia aegmant In and elevation. 
The aegment la Ibrmed. prefambly end as 

66 ehownatilamld^gth«v^ab0ndbora1 open 
St the convex outer suifsoe 2 of the aegment but 
stopping short of the conceve Inner surface 3 to 
leave a reduced wall thfckneas 4. The Inner 
surface la mariced whh a visual Uantfflcatlfln of 

60 anyconvenlentforfnlnragtatrywlththeboml. 
For use In an expanded Hntng construction the 
MM bom 1 1s redundant and thesegmom hsa 
the requisite smooth snd oondmioua Inner 
surface. When the segment Is employed In a 

as grouted construction the mducedwaflpoftkm 4 is 
broken swaye^}« by drOllng. toofsen up a groutfaig 
hole, the Inner end of which Is fUMiftar graining 
has been completed to msfas good the Innar 
awface of the oompleted tunnelllnlng. 

70 Thahventlonlealeoeppllcebletoplpea.Fbr 
examplSf pipaa mey be laid fn a tran^ and tainted 
end to end. and the trench backfilled the Jeima 
ahould lealc. eoQ mey be weahed into the pipe, 
leaving voids, outside It In auoh a case, tfte volda 

76 may be aufficiantly large to make grouting 
desirable, and by making the pipes wld\ blind 
holes bi the manner deacrlbed above kicallaed 
groutinc can be effected by eelectlve brealdngout 
ofthehofosL 

80 In arvthofconstrucdve technique, pipes am 
thniat Into the from the bottom of a pit sott 
being excavated at the leading end of the pipe 
woik end hntherptpeebeihg added at the rear 
end. at ttie pit aa exoavadon pnoeeda. bi auoh an 

BB biaMMon the excavated bom la uauenyoMatace 
teeaeethapaaeagi of the pipe seottone through 
the ground. The mai^tam void or voMa may then 
be greiiledby bmaMng outthaUM holea aa In 
the eaaaofa grouted tunnd Ibibig. 

90 dahna 

1. A tunnel Bnlng segmom or p^ section 
having s bBnd bom open at ha outer, convex f^ 
end stopping abort of the Inner face, end having a 
visible (demffication mark on the Inner face to 

96 ragteby with the bikid bore. 

2. A tunnel nnlt^ eegment according to dafan 1 
whemin the band bom la«onnad at the mid- 
length of the eegment. 

3. Atunnel lining eegmant substantially n 
100 hambidesctbed with reference to the 

' aoaprapeny&iB dmwfaig* ' 



